Cytochrome P450 3A and 2B6 in the developing kidney: implications for ifosfamide nephrotoxicity.
Repeated administration of agents (e.g., cancer chemotherapy) that can cause drug-induced nephrotoxicity may lead to acute or chronic renal damage. This will adversely affect the health and well-being of children, especially when the developing kidney is exposed to toxic agents that may lead to acute glomerular, tubular or combined toxicity. We have previously shown that the cancer chemotherapeutic ifosfamide (IF) causes serious renal damage substantially more in younger children (less than 3 years of age) than among older children. The mechanism of the age-related IF-induced renal damage is not known. Our major hypothesis is that renal CYP P450 expression and activity are responsible for IF metabolism to the nephrotoxic chloroacetaldehyde. Presently, the ontogeny of these catalytic enzymes in the kidney is sparsely known. The presence of CYP3A4, 3A5 and 2B6 was investigated in human fetal, pediatric and adult kidney as was the metabolism of IF (both R-IF and S-IF enantiomers) by renal microsomes to 2-dechloroethylifosfamide (2-DCEIF) and 3-dechloroethylifosfamide (3-DCEIF). Our analysis shows that CYP 3A4 and 3A5 are present as early as 8 weeks of gestation. IF is metabolized in the kidney to its two enantiomers. This metabolism can be inhibited with CYP 3A4/5 and 2B6 specific monoclonal inhibitory antibodies, whereby the CYP3A4/5 inhibitory antibody decreased the production of R-3-DCEIF by 51%, while the inhibitory CYP2B6 antibody decreased the production of S-2-DCEIF and S-3-DCEIF by 44 and 43%, respectively, in patient samples. Total renal CYP content is approximately six-fold lower than in the liver.